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NICKEL 


Analysis 
: By atomic absorption spectrophotometry 110 
: Determination of aluminium 146 
: Determination of boron 110 
: Determination of carbon 146 
: Determination of chromium 110 
: Determination of magnesium 110, 206 
: Determination of manganese 110 
: Determination of zinc 146 
Determination 
: In iron and steel: British Standard 206 
: In phosphating solutions 110 


Composition, properties and structure 


Boron: influence on properties 308 
Corrosion characteristics 


(see also ‘Electrochemical behaviour’) 15, 35, 50, 95, 147, 
166, 174, 253, 254, 262, 277, 280, 309 
Diffusion of nickel in liquid copper 146 
Electrical resistivity 50 
Electrochemical behaviour 
(see also ‘Corrosion characteristics’) 3, 51, 174, 
208, 262, 280, 309 
Fuel-cell electrodes: production and properties 9,175 
High-purity nickel: production 2 
Irradiation creep 332 
Magnetostriction 180 
Mass transport of nickei in molten sodium 147 
Mechanisms of hot corrosion: report of investigations 94-96 
Mercury: corrosion in 174 
Molten salts: corrosion in 35, 277 
Molten sodium: corrosion in 147 
Nickel-aluminium alloys: ordering 295 


Nickel-cadmium batteries: design characteristics, 
performance data, selection, control, charging 


and servicing 3, 4, 5, 6, 7, 8, 51, 147, 
234, 235, 236, 237, 238, 262, 310 

Nickel-niobium phase diagram 14 
Nickel-palladium alloy: cavity development during creep 127 
Nickel-plated steel: corrosion fatigue 280 
Nickel-vanadium-boron phase diagram 209 
Organic acids: corrosion in 166, 280 


Oxidation behaviour 25, 95, 111, 192, 224, 234, 309 
Passivity: see ‘Electrochemical behaviour’ 


Phosphorus vapour: corrosion in 50 
Rare earths: solid solubility in nickel 223 
Recovery of nickel deformed at low temperatures 50 
Recrystallization of nickel during creep 2 
Sapphire: adherence of nickel to 127 
Silicon-nitride/nickel composites 28 
Substructures in oxide scales 234 
Sulphur solutions: corrosion in 309 
Thermal and mechanical treatment: review 99 
Thermophysical properties 97 
Vacuum melting: influence on properties 308 
Wear by hard abrasives 272 
Zirconium: solid solubility in nickel 82 


Nickel-clad materials 
Ni/AI,O, flame-sprayed coatings 79 


Occurrence, extraction and refining 
Winning of nickel 206 


Powder production, properties and uses 


(for nickel and _ nickel-alloy powders in  dispersion- 
strengthening, see HEAT- AND CORROSION-RESISTING 
MATERIALS: Powders and powder-produced alloys) 


Anodic oxidation of porous sintered nickel 6 


Coins: production by powder-metallurgical techniques 112 
Porous membranes for batteries and fuel cells: 


production 6, 7, 9, 175, 262 
Powder metallurgy of nickel 246 
Sintered compacts: properties 14, 175 
Processing 
Surface treatment: review 162 
Thermal and mechanical treatment 99 
Vacuum melting: influence on properties 308 


Specifications 
Analysis of nickel for use in electronic tubes and 


valves: B.S. 3727 146, 206 
Photometric determination of nickel in iron and 

steel: B.S. 1121 206 
Uses 
(see also Nickel salts and compounds, 
and ELECTRODEPOSITION) 
Aircraft 147 
Coinage 112 
Fuel cells 7, 9,175 
Marine 15, 77, 96 


3, 4, 5, 6, 7, 8, 51, 147, 175, 
234, 235, 236, 237, 238, 262, 310 


Storage batteries 


Welding, brazing and soldering 


Diffusion bonding to aluminium 111 
Inert-gas welding: handbook 79 
Joining of nickel and nickel-base alloys: review 229 


Nickel salts and compounds 
(see also ELECTRODEPOSITION) 


Al,Ni whiskers: use to reinforce aluminium 245 
NbNi, splat-cooled: Microcrystalline structures 310 
NiAl _ : deformation characteristics 26, 90 
: influence of oxide dispersion on properties 192 
: growth of single crystals 288, 295 
: slip system 26 
: thermal vacancies in 325 
Ni,Al_ : growth of single crystals 288, 325 
: phase decomposition 125 
Ni,(Al,Ti) : growth of single crystals 288 
Nickel hydroxide 7, 8, 236 
Nickel oxide: thermophysical properties 97 
TaNi, splat-cooled: microcrystalline structures 310 
TiNi : compatibility with mercury 256 
: elastic properties 274 
: martensitic transformation 274 
TiNi, : compatibility with mercury 256 





ELECTRODEPOSITION AND 
OTHER COATING METHODS 


Analysis of solutions and deposits 


Determination of brighteners in nickel-plating solutions 82 
Hydrogen: determination in nickel electrodeposits 238 


Electrodeposition of alloys 


18-8 stainless steel 178 
Electroforming of nickel alloys 246 
Nickel-cadmium alloys 54 
Nickel-iron alloys 208 
Nickel-tungsten alloys 114 
Tin-nickel alloy 13 


Electrodeposition of nickel, and properties and uses of 
electrodeposited nickel 


Addition agents: role and effects 10, 13,52;53;'82;33, 
113, 207, 208, 263 
Annealing behaviour of fine-grained electrodeposited 
nickel 177 
Anodes: influence of sulphur, phosphorus and silicon on 
activity and corrosion 32 


Corrosion protection conferred by electrodeposited 


coatings 1}, 13,23, 53, 176,178, 
180, 207, 256, 265, 293,312 

Decorative plating: review 11 
Deposits varying in thickness 263 
Differential capacitance 263 


Double-layer and multi-layer nickel 
Electroforming, and properties and uses of 
electroformed components 13, 53, 177, 207, 246, 327 


11, 13, 207, 312 


High-speed nickel plating 11, 12, 148 
Hydrogen: determination in nickel electrodeposits 238 
Levelling 83, 263, 264 
Load-bearing structures: electroforming 13 
Metallurgy of electrodeposits: review 112 
Nickel-plated finishes for reduction of glare 264 
Nickel plating: handbook 206 
Nickel plating of brass 13,312 
Nickel/silver-plated copper wire for 

electrical applications 256 
Plastics: nickel plating 178, 265 
Production of storage batteries 51 
Radioactively labelled addition agents 83, 113 
Rain-erosion-resistant nickel electrodeposits 178, 311 
Reflectivity of electrodeposited nickel 264 
Satin-nickel plating 264 


Structure of electrodeposited nickel 10, 112, 148, 177, 207, 264 
Square-wave alternating current: nickel electrodeposited 


by 177 
Sulphur: incorporation in nickel electrodeposits 208 
Surface roughness 53 


Other coating methods 


(see also HEAT AND CORROSION-RESISTING 
‘MATERIALS: Clad, faced and lined materials) 


Diffusion coating 34, 72, 135, 162, 246, 250, 276 


Electroless nickel plating: continuous regeneration 114 
: of brass 13 
: of fibreglass 265 





Electroless nickel plating: of plastics 265 
: solutions 179, 180 
: technique 180, 265 
Gas plating vid nickel carbonyl 115, 265 
Vapour-deposited nickel films 28, 246 
Testing 
Adhesion test 265 
Colour measurement 54 
Corrosion testing of plated plastics 265 
Electrolytic corrosion test 180 
Radiotracer studies of addition-agent behaviour in 
nickel-plating solutions 83, 113 
Reflectivity of deposits 264 
NON-FERROUS ALLOYS 
(see also HEAT AND CORROSION-RESISTING 
MATERIALS) 
Analysis 
Atomic absorption spectrophotometry 110 
Determination of tellurium 88 
Spot tests for identifying nickel alloys 273 
Composition, constitution and structure 
Aluminium bronze: influence of composition and 
cooling rate on properties 83 
Chromium: influence on strength of cupro-nickels 312 
Copper-nickel alloys: solidification and segregation 
in weld metal 197 
Copper-nickel-aluminium alloys: age hardening 55 
: precipitation behaviour 55 
Copper-nickel-tin alloy: age hardening 313 
: precipitation behaviour 313 
Copper-nickel-zinc-silicon alloys: precipitation 
behaviour 55 
Nickel-aluminium alloy 26, 111, 288 
Nickel/aluminium diffusion couples 111 
Nickel-copper alloys: influence of structure on 
elastic and magnetic properties 84 
Nickel: diffusion in liquid copper 146 
Nickel-niobium-aluminium alloy 310 
Nickel-silicon alloys 148 


Nickel-titanium alloys: influence of martensitic 
transformation on electrical and magnetic properties 314 


Nickel-vanadium-boron phase diagram 208 
Niobium-nickel phase diagram 14 
Zirconium: solid solubility in nickel 82 


Powder production 


(see also HEAT AND CORROSION-RESISTING 
MATERIALS: Powder Production) 


Mechanical properties of powder-metallurgically- 
produced materials 14 


Production and processing 


Casting of gunmetals 312 
Casting of propellers in nickel-aluminium bronze 288 
Copper-base alloys: cold working and annealing 55 
Nickel-copper alloys: annealing 84 





Nickel-silicon alloys: work hardening and 


age hardening 115 
Splat cooling 310 
Properties 
Aluminium bronze: influence of composition and cooling 

rate on properties 83 
Behaviour of materials in marine environments: review 253 
Cavitation-erosion of pump materials 339 
Copper-base alloys: influence of annealing and cold 

working on mechanical properties 55 
Copper-nickel-aluminium alloys: electrical resistivity 55 
Copper-nickel-chromium alloys 312 
Copper-nickel-tin alloy: age hardening 313 
Creep of complex cupro-nickels 266 


Cupro-nickels 15, 55, 56, 76, 100, 101, 102, 
103, 116, 149, 238, 251, 252, 253, 254, 266, 312 
Deep-ocean environments: corrosion in 103, 254 
Desalination plant: evaluation of 


materials for 100, 101, 102, 251, 252 


Diffusion of nickel in liquid copper 146 
Galvanic corrosion 149 
Gunmetal castings 312 
Impingement-resistance 56, 76 
Low-temperature properties 238 
Magnetic properties 84, 148, 180 
Nickel/aluminium diffusion couples 111 
Nickel-chromium alloys: magnetostriction 180 
Nickel-cobalt alloys: magnetostriction 180 
: substructures in oxide scales 234 
Nickel-copper alloys 84, 238 
Nickel-palladium alloys: cavity development 
during creep 127 
Nickel-silicon alloys 148 
Nickel-titanium alloys 
: compatibility with mercury 256 
: influence of martensitic transformation on 
electrical and magnetic properties 314 
Nickel-yttrium alloys: oxidation 224 
Phosphorus vapour: corrosion in 50 
Stress corrosion of nickel silver 16 
Structural hardening of complex cupro-nickels 266 
Testing 
Colour measurement 54 
Impingement-corrosion testing 76 
Uses 


(for Uses in nuclear-energy plant, see HEAT AND 
CORROSION-RESISTING MATERIALS: Uses) 


Brazing alloys 55 
Decorative materials 54 
Desalination plant 

(see also ‘Marine’) 56, 99, 100, 101, 102, 251, 252 
Heat exchange 116 


Marine (see also ‘Desalination plant’) 15, 76, 77, 103, 
116, 149, 253, 254, 288, 305 

Piping 116 

Pumps 116, 339 

Welding and brazing 

Copper-nickel-zinc-silicon brazing alloys 55 


Diffusion bonding between nickel and aluminium 111 
Inert-gas welding: handbook 79 


NICKEL-IRON ALLOYS 


Composition, constitution, structure and properties 
(excluding magnetic properties, q.v.) 


Electrical properties 17 
Tron-nickel alloys 
: electrodeposition 208 
: influence of composition on martensite 
morphology 314 
: mechanism of ausforming 289 
: oxidation in carbon dioxide and carbon 
monoxide 18, 314 
: solidification and segregation in weld metal 197 
: transformation behaviour 288, 314 
: wistite scale formation 314 
Iron-36 “nickel alloys 
: heat-treatments 17 
: low-temperature applications 17 
Iron-nickel-carbon alloys 
: thermal stabilization of austenite 315 
: transformation produced by shock loading 315 
Ni-Fe-Cu-Mo alloys: long-range order 17 
‘NI-SPAN’ alloy C-902: evaluation for Bourdon tubes 209 


Magnetic properties and uses arising therefrom 
77 YNi-14 %Fe-5 %Cu-4%Mo alloy: influence of sheet 


thickness on magnetic properties 316 
‘Alnico’ alloys 
: high-temperature magnetic properties 290 
: influence of precipitates on hysteresis 16 
Iron-nickel alloys: influence of metallic impurities on 
magnetic properties 289 
Long-range order in Ni-Fe-Cu-Mo alloys: 
influence on magnetic and electrical properties 17 
Soft magnetic nickel-iron alloys: development 
and uses 290, 291 


Powder production 

Nickel-iron-copper-molybdenum alloys: electrical and 
magnetic properties 17 

Soft magnetic components from sintered 


nickel-iron alloys 290, 291 
Production and processing 
Age-hardening: influence of titanium and aluminium 57 
Heat-treatment 315 
Vacuum melting 209 


Welding 
Iron-36 “nickel alloy: fabrication for cryogenic service 17 


CAST IRON 


Analysis 

Atomic absorption spectrophotometry 110 
Determination of nickel: British Standard 206 
Determination of titanium 170 





General 


Austenitic cast irons in desalination plant 251,292 
Behaviour of materials in marine environments: review 253 


Electrical resistivity 57 
Influence of alloying additions on properties 117 
Influence of thermal cycling on structure and 

thermal expansion 316 
‘Nicrosil’: precision casting of dies in 305 
Ni-hard 272 
Thermal conductivity 37 
Vermicular-graphite cast irons: production and 

properties 182 


Spheroidal-graphite cast iron 

Heat-treatments: influence on mechanical properties 58, 317 

Austenitic S.G. iron for low-temperature service: 
specification 181 

Behaviour of materials in marine environments: review 253 


Influence of alloying additions on properties 58,117,317 
Low-temperature properties 239 
Segregation: influence on mechanical properties 116 
S.G. Ni-resist: wear of seals and shrouds 193 


CONSTRUCTIONAL STEELS 


Analysis 

Atomic absorption spectrophotometry 110 

Determination of 
: cobalt 84 
: nickel: British Standard 206 
: niobium 87 
: sulphur 122 
: tellurium 88 


Composition, constitution and structure 
13 %nickel steel: influence of chromium and 


molybdenum on impact strength 149 
Ageing 
: in iron-nickel-aluminium alloys 217 
: in iron-nickel-aluminium-titanium alloy 275 
: in iron-nickel-copper alloys 216 
A.1.S.I. 8620 steel: cooling transformation diagram 266 
Inclusions 
: influence on fatigue behaviour 268, 269 
: sulphide inclusions in nickel-chromium- 
molybdenum steel 85 
Iron- and nickel-base alloys: structural refinement 267 
Iron-nickel-carbon alloy: thermal stabilization of 
austenite 315 
Maraging steels 60, 151, 321 


Nickel-chromium-molybdenum steel: relation between 


creep elongation and intergranular cavities 19 
Structure of thick-section quenched-and-tempered 

high-strength steels 153 
Powder-produced steels 
1-5 %nickel-molybdenum steel 14 
7 %nickel-2 %copper steel 14 
Iron-nickel-base alloys: impact properties 25 
Maraging steels: production and mechanical properties 24 
Sintered low-alloy steels: fatigue properties 24 


346 





Sintered nickel- and nickel-copper steels: influence of 
heat-treatment on mechanical properties 25 


Production and Processing 
(see also Welding) 


A.I1.S.I. 4340 steel, coated: wear and corrosion in water 338 

A.L.S.I. 4340 steel: cold drawing 119 

Ausforming: see ‘Thermo-mechanical treatment’ 

Case-hardening 59, 267, 268 

Cold working: see Properties and uses ‘Cold-worked 
materials’ 


Cutting 210, 211 
Descaling 120 
Explosive forming 197, 255 
Forging 18, 182, 210 


Heat-treatment and its effects 19, 24, 25, 59, 60, 61, 85, 86, 
118, 119, 122, 149, 151, 153, 154, 182, 183, 184, 212, 
213, 267, 268, 269, 271, 272, 292, 294, 315 


Machining 71, 214, 322 
Maraging steels 23, 24, 60, 86, 151, 184, 214, 255, 271, 
292, 293, 321, 322 


Melting and casting procedures and their 


effects 85, 86, 151, 154, 213, 266, 267, 322, 340 
Nitriding 269, 271 
Pressure die casting 267 
Shear spinning 60, 293 
Sheet-metal forming 184 
Shot peening 59, 86 
Straightening 210, 211 
Strain ageing 271 
Stress ageing 212 
Thermo-mechanical treatment 213, 240, 289, 320 
Thread cutting 293 
Undercooling 267 


Vacuum melting: see Properties and uses: 
*‘Vacuum-melted materials’ 


Properties and uses 
(see also Welding) 


0:45 %C-Ni-Cr-Mo steel: fatigue-crack propagation in 


gaseous environments 318 
14% nickel steel: influence of chromium and 
molybdenum on low-temperature properties 149 


2%Cr-2 {Ni-0°5 %Mo steel: influence of melting practice 
and thermo-mechanical treatment on mechanical 


properties 213 
24 %Ni-Cr-Mo steel: influence of strain rate on low- 
endurance fatigue 210 
3 %Ni-Cr-Mo steel: low-endurance fatigue at ; 
stress concentrations 210 
5%Ni-Cr-Mo-V steel: low-cycle fatigue behaviour 59,270 
9% nickel steel 25, 183, 243, 270 
9%NI-4 %Co-0:25 %C steel: corrosion-fatigue-crack 
propagation 270 
A.LS.I. 4340 steel 
: fatigue behaviour 319 
: influence of cold drawing and ageing on F 
notch strength "119 
: stress corrosion 320 
A.I.S.I. 8620H steel: case hardening 59 
Aerospace applications 60, 154 
Anodic polarization in sulphuric acid 121 





Ausformed steels 240, 289 
Carbon-dioxide-cooled nuclear reactor: evaluation 

of materials for 163-4 
Case-hardening steels 59, 118, 268 
Cast materials 85, 151, 213 
Cavitation 120 
Cold-worked materials 115, 119, 292 
‘Cor-Ten’ steels: atmospheric corrosion 184 
Cyclic-stress limits for bolts and studs 270 
Deep-ocean environments: corrosion in 103, 254 
Dies for drop-forging: service life 154 
Fasteners 23, 60, 98, 149, 183, 270, 293 
Fatigue behaviour 20, 21, 24, 59, 86, 152, 153, 182, 


183, 186, 210, 268, 269, 270, 271, 292. 318, 319 

Fracture toughness 21, 85, 150, 151, 268, 272, 293, 318, 321 
Gears 59 
High-strength steels 18, 19, 20, 21, 22, 23, 39, 59, 60, 61, 
71, 85, 98, 103, 118, 119, 120, 121, 150, 152, 153, 154, 

182, 183, 184, 186, 187, 210, 211, 212, 213, 214, 240, 241, 

242, 254, 255, 267, 268, 269, 270, 271, 

272, 292, 293, 318, 319, 320 


Humid air: fatigue-crack propagation in 21, 318 
r1Y-80 steel 118, 318 
Hydrogen embrittlement 61, 120, 241, 319 
Impact strength 25, 149 


Iron-2:29 % nickel alloy: oxidation in carbon dioxide 18 

Irradiation effects 183, 292 

Low-temperature properties 98, 149, 242 

Maraging steels 22, 23, 24, 59, 60, 86, 87, 98, 121, 122, 

150, 151, 152, 154, 214, 240, 255, 270, 271, 272, 

292, 293, 321, 322, 323 

Mining equipment 61 
Nickel-chromium-molybdenum steel 

: relation between creep elongation and 


intergranular cavities 19 
: relation between ductility, purity, and 
fatigue of forgings 182 


Nickel-chromium-molybdenum-cobalt-steel weld metal 61 
Nickel-manganese-molybdenum steel: hydrogen 


absorption during cadmium plating 61 
Nitriding steels 269, 271 
Shear spinning: influence on mechanical properties 60 
Springs 87 
Strain-aged steels 271 
Stress-aged steels 212 
Stress corrosion 22, 23, 39, 121, 240, 255, 270, 278, 293, 320 
Sulphidation corrosion 270 
T-1 steel: residual stresses 210, 211 
Undercooled materials 267 
Vacuum-melted materials 18, 60, 61, 62, 86, 151, 154, 

212, 213, 319 
Wear 61, 154, 271, 272 
Specifications 
Photometric determination of nickel in iron 

and steel: B.S. 1121 206 
Testing 
Burst tests on a boiler drum 214 
Fatigue testing including Low-cycle fatigue testing 20, 59, 210 
Fracture-toughness testing 21, 150 
Pressurized-box test 20 
Stress-corrosion testing of foil 22 


Welding and brazing 


34% nickel steel 242 
9% nickel steel 183, 243, 294 
A.C. welding of 9% nickel steel 243 
Butt-welded low-alloy steels: fatigue strength 153 
Cladding with nickel-chromium-iron alloy 186 
Copper-nickel-chromium steel 214 
Cracking in high-strength steel weldments 23, 86, 187, 

214, 240, 272, 323 
D6-AC steel: electron-beam welding 324 


Fatigue behaviour 59, 152, 153 


Filler metals 61, 185, 294 
HY-80 steel 242 
HY-130 steel 242, 323 
HY-150 steel 242 
Inert-gas welding: handbook 79 


Maraging steels 23, 79, 86, 87, 152, 272, 293, 323, 324 
Nickel-chromium-molybdenum steel: influence of 


composition on heat-affected-zone toughness 241 
Nickel-chromium-molybdenum-cobalt steel weld metal 61 
Plasma-arc welding 324 
Repair welding 214 
Residual stresses in welded T-1 steel plates 210, 211 
Short-circuiting arc welding 242 
Welding dissimilar metals 87 


HEAT- AND CORROSION- 
RESISTING MATERIALS 


(see also NON-FERROUS ALLOYS) 
Analysis and identification 


Atomic absorption spectrophotometry 110 
Determination of 
: aluminium 88 
: cobalt 84 
: niobium 87, 123 
: sulphur 122 
: titanium 170 
Spot tests for identifying nickel alloys 273 
Vacuum-spectrophotometric analysis 214 


Clad, faced and lined materials, including sprayed metals 
(see also Welding and brazing) 


Cladding by submerged-arc welding 230 
Clad steels: fabrication using 342 
Coating for protection against stress corrosion 137 
Coated nickel-base alloys: fatigue behaviour ob] 
Coating and mechanical treatments applied to 

nickel-base alloys 162 
Diffusion coating 34, 72, 135, 162, 246, 250, 276, 330, 338 
Embrittlement of overlay cladding 257 
Hard facing of nickel and nickel-base alloys 162 
Nickel/silver-plated copper wire 256 


Sprayed metals 79, 137, 246 


Composition, constitution and structure 
(see also Powders and powder-produced alloys 
and Welding and brazing) 


18-8 austenitic steel 
: cyclic martensitic transformation in 328 
: identification of thin oxide films 225 


347 








23-13 steel: influence of silicon, boron and nitrogen on 


oxidation-resistance 225 
Alloying with nickel, chromium and molybdenum: 

influence on corrosion-resistance 249 
Chromium depletion in stainless steels 304 
Deformability of austenitic stainless steels 141 
Delta ferrite: behaviour during quenching of 

stainless steels 62 
Dislocations in stainless steels: influence on 

stress-corrosion cracking 167 
Gas-turbine alloys: development 92 
Grain-size: influence on life of heat-treatment baskets 

in ‘INCONEL’ alloy 600 162 


Grain-size of MC-102: influence of casting conditions 331 
High-temperature sheet alloys: metallurgical properties 


and development 131 
Hydrostatic pressure: influence on y’ precipitation 
in ‘René’ 41 126 


Influence of composition and/or structure on 
corrosion behaviour 34, 37, 38, 39, 40, 92, 96, 101, 102, 
103, 135, 138, 139, 140, 147, 157, 165, 166, 167, 
168, 169, 222, 224, 225, 226, 227, 228, 249, 250, 
253, 254, 256, 277, 279, 280, 304, 332, 334, 336 
Influence of composition and/or structure on mechanical 
and physical properties 26, 28, 29, 41, 42, 65, 66, 70, 72, 89, 
90, 97, 104, 125, 126, 127, 131, 132, 133, 141, 155, 
156, 157, 158, 159, 160, 162, 188, 189, 190, 192, 195, 
215, 218, 219, 230, 248, 275, 297, 301, 302, 325, 
3275329;331, 332, 334 
Influence of composition and/or structure on 
oxidation behaviour 34,35, 95, 111, 123; 129; 136, 
139, 163, 164, 224, 225, 234, 276, 304, 314 
Influence of composition on structure 30, 63, 89, 124, 155, 
156, 157, 158, 159, 188, 189, 190, 296, 297, 314, 328, 334 
Influence of heat-treatment or high-temperature 
exposure (including creep testing) on structure 26, 27, 28, 
29, 30, 31, 41, 62, 63, 70, 89, 90, 124, 126, 127, 130, 
136, 155, 157, 158, 189, 190, 216, 217, 218, 219, 221, 248, 
257, 275, 276, 295, 297, 299, 300, 301, 315, 328, 329, 334, 336 
Iron-chromium-nickel-carbon alloy: carburization and 


irreversible transformation 158 
lron-14 %nickel-9 “{manganese-4:5 {titanium alloy: 
structure and properties 89 
Iron-20 %nickel-15 chromium alloys: structure and 
properties 156 
Iron-26 %nickel-0-4 %carbon alloy: influence of 
deformation on M, 196 
Iron-nickel alloys: influence of composition on 
martensite morphology 314 
Iron-nickel-carbon alloys 
: thermal stabilization of austenite 315 
: transformation produced by shock loading 315 
Laves phase 188 
MAR-M200 
: carbide phases in 301 
: precipitation hardening in 302 
NiAl : deformation characteristics 26, 90 
: growth of single crystals 288, 295 
: slip system in 26 
: thermal vacancies in 325 
Ni;Al : growth of single crystals 325 
: phase decomposition in 125 
Nickel/alumina interface: thermal-etching study 325 
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Nickel-aluminium alloys: structure 27, 125, 295 
Nickel-base age-hardenable superalloys: microstructures 125 
Nickel-cobalt-chromium-aluminium-titanium-carbon 


alloys 124 
Nickel-palladium alloy: cavity development during creep 127 
Nickel-titanium steels: strengthening mechanisms in 329 
Niobium carbide: solubility in 20-25-Nb steel 187 
Nitrogen: precipitation behaviour in stainless steel 276 
Oxide and corrosion films: structure and 

composition 111, 123, 234, 304 
PHACOMP analysis to predict sigma formation 124 
Precipitation 

: in copper-nickel-iron alloys 299 
: in copper-nickel-zinc-silicon alloys 55 
: in ‘Hastelloy’ C 136 
: in heat-resisting Ni-Cr-Mo steels 188 
: in iron-nickel-aluminium alloys 217 
: in iron-nickel-aluminium-titanium alloys 275 
: in iron-nickel-copper alloys 216 
: in Ni3Al 125 
: in nickel-aluminium alloys 26, 27, 125 
: in nickel-base superalloys 125 
: in nickel-chromium-aluminium alloys 124 
: in nickel-chromium-cobalt alloys 189 
: in nickel-chromium-cobalt-molybdenum alloys 189 
: in nickel-cobalt-base alloys 131 
: in precipitation-hardenable steels and alloys 29, 155, 

156, 302, 328 
: in ‘Pyromet’ 860 127 
: in ‘René’ 41 126 


: in stainless steels 29, 30, 31, 63, 157, 187, 
188, 189, 276, 296, 297, 320 


Recrystallization of stainless steel: influence of 


hot-working 190 
Recrystallization of ‘TD’ nickel 244 
Refractories: stability for melting nickel-base alloys 273 


Sigma phase 31, 124, 188, 190, 230, 257, 296 
Slip steps in stress-corrosion cracking of iron-nickel- 


chromium alloys 254 
SLIS techniques for dispersion hardening 223 
Solidification and segregation in iron-nickel and 

copper-nickel-alloy weld metals 197 
Strain ageing: effects on structure 41 
Sulphides in stainless steels: composition of 328 
Sulphur: influence on corrosion-resistance of stainless 

steels 279 
Superplasticity in nickel-iron-chromium system 159 
Thoria-dispersion-hardened nickel: fatigue and 

tensile fracture 327 
TiNi: martensitic transformation 274 
Titanium: hardening of Fe-20%Ni-15%Cr alloys 156 
Transformation reactions 158, 315, 328, 329 


Z-phase in chromium-nickel-niobium steels 296 


Powders and powder-produced alloys 

Dispersion strengthening 28, 29, 32, 92, 158, 192, 
243, 244, 246, 325, 326, 327, 333 

Fibre reinforcement 192, 245, 327 

Internal carburization of TiC-dispersion-strengthened 


nickel 158 
Nickel/ceramic composites and dispersion-strengthened 
nickel for gas-turbine applications 333 


Particle size: influence on strength of dispersion- 


hardened alloys 158 
Precipitation-hardenable steels: production by powder 

metallurgy 215 
Silicon-nitride/nickel composites 28 
Sintered stainless steels and nickel-base alloys: mechanical 

properties of commercially produced grades 14 


Sintered stainless steels 


: corrosion-resistance 103, 140, 215 


: impact properties 25 
: wear-resistance 215 
Sintered tungsten-nickel-iron alloys: tensile properties 160 
Sintered turbine blades in nickel-base alloys 222 
Stainless-steel powders: effects of composition and 
processing variables on properties 215 
Thermal-etching study of nickel/alumina interface 325 
Thoria-dispersion-hardened nickel 
: fatigue and tensile fracture 327 
: high-temperature tensile properties 32 
: properties of hot-pressed alloys 326 
: recrystallization 244 
Tungsten-wire-reinforced nickel-base alloys 192 


Production and processing 


(see also Powders and powder-produced alloys 
and Welding and brazing) 


Cold working: for Effects of, see Mechanical and physical 
properties: ‘Cold-worked materials’ 


Cryoforming 97 
Deep drawing of stainless steels 69 
Deformation processing: reviews 99, 141 
Directional solidification 90, 245, 303 
Explosive forming 197, 255 


Fabrication with clad steels 342 
Forging 18, 69, 70, 71, 141, 159, 247, 334, 340 
Heat-treatment 30, 69, 70, 99, 127, 131, 136, 156, 
157, 158, 166, 189, 190, 196, 215, 216, 217, 248, 

275, 298, 300, 301, 302, 315, 334, 336 

Hot working 30, 99, 141, 159, 190, 196, 274, 340, 342 
Machining 71, 162, 214, 342 
Melting and casting procedures and their effects 34, 70, 72, 
88, 190, 213, 246, 247, 267, 273, 275, 299, 305, 306, 331, 340 


Nitriding 168, 338 
Plasma-arc cutting and piercing 342 
Pressure casting of tubes 306 
Punching 342 
Splat cooling 223 
Strain ageing 41, 326, 331 


Surface preparation and surface condition: effect on 
oxidation behaviour, corrosion behaviour, or physical 
or mechanical properties 162, 196, 214, 218 


Thermo-mechanical treatment 141, 240, 320 

Undercooling 267 

Properties 

A. Corrosion- and oxidation-resistance 

15-5 P.H. steel: properties 334 

18-10 austenitic steel coupled with nickel, copper, or 
aluminium: corrosion 227 

19-14-3-5Mo stainless steel: anodic protection 228 


23-13 steel: influence of silicon, boron, and nitrogen 
on oxidation-resistance 225 


Acids: corrosion behaviour in contact with 51, 121, 166, 
226, 227, 262 
Automobiles: smog-control devices in 226 


Behaviour of materials in marine environments: review 253 
Beryllium coatings for corrosion protection of nickel- 


base alloys 37 
Braze coatings 250 
Carbon dioxide: corrosion in 163, 336 
Carburization 158, 335, 336 
Cast materials 34, 35, 36, 72, 227, 273, 334 
Cavitation 96, 120, 339 
Chromium-aluminium protective coating for superalloys 

and stainless steels 38 
Combustibility of nickel in oxygen 111 
Condenser tubing: evaluation of materials for 15 
Corrosion-erosion 15, 101 
Corrosion fatigue of nickel-plated steel: influence of 

internal stress 280 
Cold-worked materials 169, 196 
Crevice corrosion 338 


Cupro-nickels: see NON-FERROUS ALLOYS 


Deep-ocean environments: corrosion in 103, 254 
Desalination plant: materials for 

use in 100, 101, 102, 251, 252 
Diffusion coating of alloys for gas turbines 34 
Dislocations in stainless steels: influence on stress- 

corrosion cracking 167 


Electrochemical studies 3, 51, 77, 78, 95, 121, 140, 
165, 167, 174, 194, 195, 226, 227, 228, 262, 278, 279, 280, 337 


Exhaust gases: corrosion in 38, 226, 250 
Explosive forming: influence on properties 197 
Fasteners: evaluation of materials for 98 


34, 35, 36, 37, 92, 95, 96, 135, 163, 222 
Galvanic corrosion 149, 227, 228, 229, 253, 338 
Gas-turbine alloys: corrosion 35, 36, 92, 134, 163, 222, 332 
Grain-boundary corrosion 229 
Growth of nickel-oxide films during oxidation of nickel 111 
Heat-resisting steels 70, 72, 225 
High-pressure hydrogen: embrittlement of stainless steel 277 
High-temperature corrosion and evaporation of 


Fuel-ash corrosion 


superalloys in helium 164 
Hot-working scale 225 
Hydrogen embrittlement 39, 277, 278 
Hydrogen: influence on stress-corrosion behaviour 39 
Impingement resistance 56, 101 
IN-102 32 
‘INCOLOY’ alloy 800 in petrochemical industry: review 73 
‘INCONEL’ alloy 718: accelerated corrosion testing in 

boiling sea-water 305 


42, 72, 78, 136, 139, 157, 166, 
230, 279, 304, 336 


Intergranular corrosion 


Iron-nickel alloys: wiistite scale formation on 314 
Iron-nickel-chromium alloys: slip steps in stress- 

corrosion cracking 254 
Marine-gas-turbine regenerators: evaluation of 

materials for 333 
Mechanisms of hot corrosion: report of investigations 94-6 
Mercury: corrosion in 174, 256 
Methane: corrosion in 164, 166 
Methane steam-reforming plant: evaluation of 

materials for 166 
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Molten metals: corrosion in 72, 96, 146, 147, 229, 335 


Molten salts: corrosion in 35, 277 
Molybdenum-containing stainless steels 226 
NiAI: dispersion strengthening of 192 
Nickel-aluminium alloys 304 
Nickel-base alloys in sulphonation plant 74 
Nickel-base superalloys: coating for protection against 
sulphidation corrosion 37 
Nickel-yttrium alloys: oxidation at 1200°C 224 
Nitrogen-containing austenitic stainless steels 42, 225, 226 


Octel corrosion tests on manganese-chromium-nickel 
stainless steels 250 
Organic acids: dissolution of nickel-base alloys in 166, 280 
Oxidation behaviour and resistance 34,35, 72,95; 111, 
123, 129, 130, 131, 139, 163, 164, 192, 224, 225, 
230, 234, 276, 304, 309, 314, 332 
Oxide films: protection against corrosion by molten salts 35 
Passivation behaviour: see ‘Electrochemical studies’ 


Phosphoric acid: stainless steels for service with 338 
Phosphorus vapour: corrosion in 50 
Pitting corrosion 78, 140, 279 
Precipitation-hardening steels 38, 137, 250, 254, 320, 334 
Rain: erosion in 178, 311 
Reformer-furnace alloys: metallurgy and operating 
experience d2 
Refractories: reaction with nickel-base-alloy melts 273 


Sea-water: corrosion in 15, 36, 40, 75, 76, 92, 96, 98, 101, 
102, 103, 149, 163, 165, 227, 250, 252, 253, 


254, 255, 305, 333 
Sensitization and thermal stability of ‘Hastelloy’ C 136 
Sintered stainless steels 103 
Sodium: carburization of Type 304 stainless steel in 335 
Stainless steel in chemical plant: review 74 


Stainless-steel paints: corrosion protection afforded by 141 
Stainless steels: influence of stabilizing heat-treatment 
on intergranular corrosion 166 
Stainless steel in wine industry 75 
Steam: corrosion in 12,211 
Stress corrosion 13, 16, 22, 23, 38, 39, 42, 75, 98, 101, 
121, 137, 138, 152, 166, 167, 168, 169, 195, 196, 226, 240, 
250, 253, 254, 255, 270, 278, 279, 293, 320 
Sulphidation corrosion 34, 35,36, 37,72, 92,95, 
134, 135, 163, 222, 270, 309 
Sulphur: influence on corrosion-resistance of stainless 


steel 279 
Sulphuric acid: stainless steels for service with 338 
Sulphur solutions: reaction of nickel with 309 


Tunnel formation 

Type 304 steel wire: influence of nitriding on 
stress-corrosion cracking 168 

Vacuum-melted materials 228, 273 

Water: corrosion of chromium-nickel stainless steels in 338 

Wire rope 254 


195, 280 


B. Mechanical and physical properties 


15-5 P.H. steel 334 
15-35 steel: influence of carbon content on creep 
behaviour 66 


17-12-Mo steel: effects of thermo-mechanical treatment 141 
20-25-Nb steel 
: embrittlement of irradiated material 64 
: low-endurance fatigue behaviour 218 
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30-20 chromium-nickel-iron-alloy furnace tubes: influence 

of nitrogen on cracking 334 
Ageing behaviour 29, 30, 41, 57, 89, 99, 104, 115, 125, 

127, 155, 156, 188, 189, 216, 217, 229, 248, 275, 299, 331 

Al,Ni-whisker-reinforced aluminium 245 
AM-350 steel: crack propagation at stresses below the 

fatigue limit 161 
Austenitic stainless steel 

: influence of molybdenum on precipitation 


hardening 29 

: determination of proof stress 68 
Boron: influence on creep of iron-4 %nickel-16 %chromium- 

3 %molybdenum alloy 248 


34, 70, 72, 90, 132, 133, 

190, 215, 267, 275, 303, 330, 331 

Cold-worked materials 30, 32, 66, 68, 69, 99, 115, 131, 

134, 156, 191, 196, 218, 244, 274, 296, 306, 340 

Copper-nickel-iron alloys: fatigue behaviour 299 
Creep and creep-rupture behaviour _28, 32, 65, 66, 67, 70, 

90, 92, 127, 128, 132, 133, 155, 157, 159, 160, 188, 189, 

191, 192, 215, 221, 222, 245, 247, 248, 275, 297, 300, 301, 

302, 303, 331, 332 


Cast materials 


Cryoformed Type 301 stainless steel 97 
Cupro-nickels: see NON-FERROUS ALLOYS 
Dies for drop forgings: service life 154 


Dispersion-strengthened materials 28, 29, 72, 158, 223, 333 
Electrical properties of flame-sprayed Ni/Al,O, coatings 79 


Electrical resistivity 155 

E.M.F./temperature characteristics of nickel-base-alloy 
thermocouples 249 

Explosive forming: influence on properties 197 


Extrusion dies: nickel-chromium heat-resistant alloys for 33 
Fasteners: evaluation of materials for 98, 229 
Fatigue behaviour 33, 41, 59, 67, 116, 160, 161, 191, 

196, 217, 218, 219, 220, 221, 245, 298, 299, 303, 327, 329, 330 
Fibre-reinforced materials 192, 245, 327 
Fracture properties 67, 160, 161, 162, 218, 327, 334 


Gas-turbines: surveys of operating experience 134, 332 
‘Hastelloy’ X: tensile properties 32 
Heat-resisting steels 29, 30, 64, 65, 66, 67, 72, 
157, 187, 188, 190, 218 
Heat-treatment of nickel-base superalloys: review 275 
High-proof-stress austenitic stainless steels 256 
Hot-worked materials 32, 42, 99, 190, 196, 274 
Hydrogen embrittlement Zt 
Hydrogen permeability of Type 310 stainless steel 278 
IN-102 32 
‘INCOLOY’ alloy 800: in petrochemical industry: review 73 
‘INCOLOY’ alloy 800: thermal fatigue 330 
‘INCONEL’ alloy 718 
: forging and solution-treatment 70 


: influence of electroflux melting on properties 247 
: influence of heat-treatment on notch-rupture 


ductility 300 
: metallurgy of, review 301 
‘INCONEL’ alloy X-750: influence of heat-treatment on 
notch-rupture ductility 300 
Iron-26 %nickel-0-4 %carbon alloy: influence of 
deformation on M, 196 
Iron-nickel-aluminium alloys: influence of heat-treatment 
on structure and properties 217 
Iron-nickel-copper alloys: influence of heat-treatment on 
structure and properties 216 


Irradiation creep of nickel and nickel-containing 

materials 332 
Irradiation embrittlement of 20-25-Nb austenitic steel 64 
Low-temperature properties 42, 97, 98, 230, 257 
Marine-gas-turbine regenerators: evaluation of 


materials for 333 
MAR-M200: tensile and creep properties of single 
crystals in 302 
MC-102 
: influence of casting conditions on tensile and 
stress-rupture properties 331 
: influence of heat-treatment and composition on 
tensile properties 275 
Matrix strengthening in ‘INCONEL’ alloy 718 301 
Molybdenum: precipitation hardening of austenitic steel 
ry 29 
‘MONEL’ alloy K-500, age-hardened: fatigue behaviour 41 
NiAI : dispersion strengthening in 192 
: mechanism of deformation at high temperatures 90 
NigAl: flow stress in 325 
Nickel-base sheet superalloys 131 
Nickel-base superalloys 
: influence of high-temperature exposure on 
tensile properties 91 
: influence of microstructure on mechanical 
properties 126 
Nickel-chromium alloys: fracture behaviour 67, 160 
Nickel-chromium-cobalt alloys: low-cycle fatigue 329 
Nickel-chromium-cobalt-titanium alloys: evaluation for 
drop-forging dies 154 
Nickel-cobalt-base alloys: precipitation hardening 131 
Nickel-molybdenum alloys: influence of magnetic 
transformation on electrochemical behaviour 195 
Nickel-titanium steels: strengthening mechanisms 329 
‘NIMONIC’ alloy 80A: activation energy for creep 66 
‘NIMONIC’ alloy 90: correlation of creep and fatigue data 191 
: ultrasonic testing of forgings in 71 
‘NIMONIC’ alloys 90 and 105: prediction of comparative 
thermal-fatigue behaviour 220 
Niobium-containing cobalt-base casting alloys, 
development of 132 


Ni-resist: thermal conductivity and electrical resistivity 57 
Nitrogen-containing austenitic stainless steels 42, 215, 
256, 297 

29, 89, 155, 156, 
215, 248, 320, 334 
Non-magnetic stainless steels for marine applications 75 
Pressure-vessel steels: mechanical properties 68 
‘Pyromet’ 86: influence of ageing on mechanical properties 127 


Precipitation-hardening steels 


Rain: erosion in 178, 311 
Reformer-furnace alloys: metallurgy and operating 
experience 72 
Refractories: wetting by nickel-base-alloy melts 273 
‘René’ 41: high-temperature tensile properties 32 
Resistance-heating alloys: high-temperature tensile 
properties 130 
Sapphire: adherence of Ni-Cr and Ni-Ti alloys to 127 
Seals and shrouds: evaluation of materials for 193 
Sheet alloys for gas turbines 131, 221 
Sintered stainless steel 25 
Sintered turbine blades in nickel-base alloys 222 
Specific heat 32, 274 
Stainless-steel tubing 170, 196 





Strain-aged iron-nickel-carbon austenites 41 
Superplasticity in nickel-iron-chromium system 159 
Thoria-dispersion-hardened nickel 
: fatigue and tensile fracture 327 
: high-temperature tensile properties 32 
: recrystallization 244 
Thermal expansion of stainless steels at 
low temperatures 257 


Thermal-fatigue behaviour 34, 162, 219, 220, 221, 303, 330 
Thermal and mechanical treatment of nickel-base alloys: 


review 99 
Thermophysical, properties 97 
TiC-dispersion-strengthened austenitic steel 29 
TiNi: elastic properties 274 
Tungsten-nickel-iron heavy alloys: tensile properties 160 
Type 316 stainless steel: influence of structure on creep 

properties 65 
‘Udimet’ 700: closed-die forging 69 
Undercooled materials 267 
Vacuum-melted materials 18, 66, 132, 196, 248, 273, 329 
Wear 154, 193, 229, 272, 338, 339 
Specifications 
Stainless-steel surgical wire: B.S. 4106 141 
Stainless-steel tubes for plumbing and 

heating: B.S. 4127 170 
Testing 
Accelerated corrosion testing 305 
Colour measurement 54 
Dynamic creep 160 
Fatigue testing 217, 298, 330 
High-temperature tensile testing of superalloy sheet 32 
Impingement-corrosion testing 76 
Irradiation creep 332 
Octel corrosion test 250 
Spinning-source mass spectrograph microprobe 123 


Ultrasonic testing of turbine discs in ‘NIMONIC’ alloy 90 71 


Uses 


Uses grouped in this sub-section are individually referred 
to in the Properties sub-section, in relation to the properties 
which render the materials suitable for the respective 
applications. 

Aircraft, including Structural uses and Rockets and 


missiles (see also ‘Gas turbines’) 32, 33, 70, 96, 98, 
132, 137, 169, 193, 247, 250, 256, 278, 305 

Automobile industry 226, 250 
Bearings 193, 338 


Chemical, petrochemical and petroleum 
industries 72, 73, 74, 166, 184, 190, 257, 338 
Desalination plant (see also ‘Marine applications’) 56, 99, 
100, 101, 102, 165, 251, 252, 255 


Domestic water applications 42, 170 
Electrical applications 130, 170, 249, 256 
Extrusion dies 33 
Fasteners 98, 229, 293 
Fertilizer industry 338 
Food industry 334 


34, 35, 36, 37, 69, 71, 72, 90, 92, 

94, 95, 96, 132, 133, 135, 163, 192, 193, 220, 221, 
222, 248, 273, 276, 302, 304, 332, 333 

Glass manufacture 338 


Gas turbines 
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Heat exchange 74, 116, 255, 333 
Heat-treatment baskets 162 
Low-temperature applications 105 
Marine applications (see also ‘Desalination plant’) 15,35, 
36, 72, 75, 76, 77, 92, 96, 

103, 116, 135, 149, 227, 253, 254, 273, 305, 333, 338 
Nuclear-power plant 72, 91, 123, 128, 129, 130, 
163, 164, 165, 167, 187, 193, 230, 336, 338 


Paper manufacture 228, 338 
Pumps 96, 116, 334, 339 
Steam-reforming plant 72, 166, 190, 334 
Stainless steel in the wine industry 75 
Wire 141, 170, 256 


Welding and brazing 
17-7 P.H. steel: influence of shielding atmosphere on 


retained delta ferrite 341 
Braze coatings 250 
Brazing alloys 230, 333 
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Brazing stainless-steel tubing 42 
Clad steels: welding 342 
Covered electrodes for welding stainless steel: review 341 
Cracking in weldments 104, 190, 331, 341 
Diffusion bonding 105, 111, 257 


Embrittlement of weld metal 229, 257 
Hard facing of nickel and nickel-base alloys 162 
Inert-gas welding: handbook 79 
Joining of nickel and nickel-base alloys: review 229 
Low-temperature properties of welded joints 230 
Nitrogen-containing austenitic stainless steels: welding 
electrodes for 42 
Plasma-arc cutting and piercing 342 
Plasma-arc welding 258, 324 
Sealing tubes by resistance welding 342 
Solidification and segregation in weld metals 197 
Submerged-arc welding 142 
Stress-corrosion behaviour of weldments 38, 169 
Weld-fusion behaviour 258 


Welding dissimilar metals 105, 229, 257, 341 
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CORRIGENDA TO VOLUME 40 


Issue No. 1-2, p. 47. 
Chromium-nickel stainless steel for canning nuclear-reactor 
fuel rods, line 5. : 
For chromium 16:5-17-55, 
Read chromium 16:5-17°5. 
Ibid., line 9. 
For vanadium 0°15, 
Read vanadium 0-15 max. 
Issue No. 4, pp. 83-4. 
B.S. 1400: AB2 aluminium bronze: influence of composition 
and cooling rate on properties, footnote on p. 83, line 2. 
For manganese >1-5, zinc >0-50, per cent, 
Read manganese <1°-5, zinc <0-50, per cent. 
Issue No. 4, pp. 92-4. 
Development of high-temperature alloys for marine gas 
turbines, table on p. 93, column 12. 
For Zn %, 
Read Zr %. 


PATENTS: SUBJECT INDEX . 


The titles of the patent absiracts are classified below according 
to the material or field to which the patent relates. 


Nickel 
Nickel coating of steel strip 105 
Nickel particles coated with aluminium and nickel- 

boron alloy for flame spraying 281 
Nickel particles: production for use in alkaline- 

battery plates 281 


Electrodeposition and Other Coating Methods 


Bright-nickel/chromium corrosion-resistant 


electrodeposits 198 
Bright-nickel/microporous-chromium deposits on, 

components of complex shape 43 
Decorative nickel electrodeposits 198 


Issue No. 6, p. 147. . 
Sealed nickel-cadmium batteries for aircraft, first abstract. 


For U.S. Air Force, Report AFAFL-CONF-66-3, 
Read U.S. Air Force, Report AFAPL-CONF-66-3. 


Ibid., second abstract. 


For U.S. Air Force, Report AFAFL-CONF-66-6, 
Read U.S. Air Force, Report AFAPL-CONF-66-6. 


Issue No. 8, p. 208. 
Anodic behaviour of nickel in thiourea-containing chloride 
nickel-plating solutions 

For  L. L. SCHREIR, 

Read L. L. SHREIR. 


Issue No. 10, p. 271. 
Strain ageing of A.I.S.I. 4340 steel tempered below 400°F, 
line 9. 

For carbon 0-04, 

Read carbon 0-40. 


Multi-layer nickel electrodeposits 281 
Nickel coating of steel strip 105 
Nickel electrodeposited with controlled internal 

stress by anodic oxidation 198 
Satin-nickel electrodeposits with fine grain 106 
Surface treatment of electrodeposits to improve 

adherence 43 


Non-Ferrous Alloys 


Cobalt-aluminium-nickel-alloy permanent magnets with 


high coercive force 106 
Copper-nickel alloys containing titanium with high hot 

ductility 106 
Nickel-aluminium-alloy/oxidant composition for 

retarded detonators 47 
Nickel-copper-alloy welding wire 203 
Nickel-magnesium addition alloy produced by powder 

metallurgy 106 
Nickel-silicon-titanium-copper-molybdenum casting 

alloys resistant to sulphuric acid 47 
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Nickel-lIron Alloys 


Iron-80 % nickel alloy: production of permanent 
magnets in 

Iron-nickel-aluminium low-cobalt permanent- 
magnet alloy with good magnetic properties 

Iron-nickel-cobalt glass-to-metal sealing alloys 


Cast Iron 


Cast iron flame-sprayed with a nickel-base alloy 
Coated electrode for cold welding cast iron 
Nickel-containing cast iron for piston rings 


Constructional Steels 


9% nickel steel 
: arc welding for cryogenic service 
: automatic submerged welding 
: electrode for welding 
: with reduced susceptilibity to hot-shortness 
9% nickel-molybdenum-(copper) steel for turbine 
wheels 
Air-hardening bearing steel 
Cored welding electrode for welding high-strength 
steels 
High-strength low-alloy-steel filler metal 
High-strength steels: electrode or filler metal for arc 
welding 
Maraging steels 
: filler metal for welding 12% nickel maraging 
steel 
: improving adherence of electrodeposits to 
: Manganese-containing maraging steel 
: nickel-chromium-molybdenum maraging-steel 
filler wire 
: nickel-copper-molybdenum maraging steel 
Nickel-chromium-molybdenum-vanadium cast steel 
for primary breakdown rolls 
Nickel-cobalt-chromium-molybdenum steel with 
high yield strength and good toughness 
Nickel-containing steel for cryogenic applications 
Nickel-containing steel with high yield strength and 
good notch toughness 
Nickel-manganese-steel wire for welding low-alloy 
high-strength steels 
Nickel-manganese-steel weld deposit with high 
strength and toughness at cryogenic temperatures 


Nickel-manganese-vanadium-aluminium-nitrogen low- 


alloy steel with high impact strength at low 
temperatures 
Selective age-hardening 


Heat- and Corrosion-Resisting Materials 


18-37 heat-resisting steel resistant to cracking during 


casting and welding 
Austenitic stainless steel containing niobium with 
increased strength in the annealed condition 
Austenitic stainless steels containing nitrogen 
Austenitic stainless steel resistant to stress- 
corrosion cracking 
Baroni beam 
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198 


199 
43 


108 
202 
43 


282 


200 
202 


201, 285 


285 


106, 197 





Chromium-manganese-nickel-nitrogen austenitic 


pressure-vessel steel 201 
Chromium-nickel-aluminium precipitation- 
hardenable semi-austenitic stainless steel 201 


Chromium-nickel austenitic stainless steel 
: containing boron and zirconium to facilitate 


cold pressing 202 
: containing nitrogen 46, 285 
: for ship construction 202 
: with good creep-resistance 284 
Chromium-nickel cast steel for furnace tubes 108 
Chromium-nickel-copper precipitation-hardenable 
stainless steel 201 
Chromium-nickel-manganese austenitic-steel for 
making Fourdrinier wire belting 285 
Chromium-nickel-manganese heat-resisting austenitic 
steel 46, 284 
Chromium-nickel-nitrogen austenitic steels resistant to 
pitting in sea-water 285 
Chromium-nickel precipitation-hardenable stainless 
steels 45 
Chromium-nickel stainless steel for canning fuel rods 47, 200 
Coated electrode for cold welding cast iron 202 
Cobalt-chromium-nickel-base alloys with good 
corrosion- and wear-resistance 202 
Copper-nickel-base corrosion-resistant thermocouple 
alloys 44 
Copper nickel-iron-zinc-aluminium cast alloy 
resistant to corrosion 47 
Dispersion-hardenable nickel-containing alloy 199 


Fully austenitic stainless steel with high creep 
resistance, resistance to sensitization and good 


weldability 46 
Hafnium-containing nickel-base high-temperature 

alloys with improved weldability 283 
Iron-nickel-chromium alloy with good high-temperature 

creep and stress-rupture properties 283 
Iron-nickel-chromium-cobalt-base alloy for wrought 

reformer-furnace tubes 199 


Low-copper 17-4 martensitic steel with good 
corrosion-resistance 

Low silicon chromium-nickel stainless steel with high 
strength and sharp-notch ductility 46 

Manganese-nickel-chromium non-magnetic 
precipitation-hardened steel with high impact 


47, 108 


strength 200 
Martensitic age-hardenable stainless steel with 

high strength and corrosion-resistance 200 
‘MONEL’ alloy 400: welding electrode for 286 
Nichrome/chromia coating with high wear resistance 

at elevated temperatures 108 
Nickel-aluminium-alloy/oxidant composition for 

retarded detonators 47 
Nickel-base alloy: flame spraying onto cast iron 108 


Nickel-base alloy for preducing welds not 
requiring heat-treatment between heat-resisting 


steels 204 
Nickel-base alloy with high strength and oxidation- 

resistance at elevated temperatures 107 
Nickel-base brazing alloy 286 
Nickel-base gas-turbine alloy with high strength and 

ductility at room and elevated temperatures 107 
Nickel-base gas-turbine casting alloy 283 





Nickel-chromium alloy resistant to fuel-ash corrosion 

Nickel-chromium-base alloys with good wear 
resistance and hot hardness 

Nickel-chromium-cobalt-base age-hardenable alloy 
resistant to sigma embrittlement 

Nickel-chromium-cobalt-base age-hardenable gas- 
turbine alloys 

Nickel-chromium-cobalt-base alloys for wear- 
resisting cast machine components 

Nickel-chromium-cobalt-base gas-turbine alloy: Heat 
treatment 

Nickel-chromium-cobalt-iron precipitation-hardening 
alloy 

Nickel-chromium-cobalt-tungsten high-temperature 
casting alloy 

Nickel-chromium high-strength martensitic stainless 
steel 

Nickel-chromium-(iron) alloy resistant to stress- 
corrosion cracking in high-temperature high- 
pressure water 

Nickel-chromium-iron-base alloy with high strength 
at elevated and cryogenic temperatures 

Nickel-chromium-manganese free-machining austenitic 
stainless steel 


284 


Nickel-chromium-molybdenum-iron oxidation- 


resistant alloy 284 
Nickel-chromium-molybdenum-tantalum-cobalt-base 

gas-turbine alloy 107 
Nickel-chromium precipitation-hardenable 

austenitic steel: electrode for welding 48 
Nickel-chromium precipitation-hardenable martensitic 

steel containing beryllium 200 
Nickel-chromium-tungsten alloy resistant to thermal 

shock and high-temperature corrosion 45 
Nickel-chromium-tungsten-base high-temperature casting 

alloy 199 
Nickel-containing alloys and steels: flux for 

submerged-arc welding 204 
Nickel-silicon-titanium-copper-molybdenum casting 

alloys resistant to sulphuric acid 47 
Nickel-tungsten-tantalum alloy resistant to corrosion 

in highly oxidizing media 45 
Precipitation-hardenable stainless steel: synthetic- 

fibre spinnerets from 201 


Stainless steels and nickel-base alloys: brazing alloys for 286 
Stainless steels: CO,-shielded bare-wire electrode for 204 


Stainless steel with low work-hardening rate 285 
Thorium-containing nickel-base superalloys with 
high strength and ductility 107 
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TRADE-NAMES, 


MATERIALS 
AND 
PROCESSES 


The page number given is that on which the abstract 
containing the reference begins. 


14-4 P.H.: 
See Armco 
15-5 P.H.: 
See Armco 
15-7 AMV: 
See Armco 
17-4 P.H.: 
See Armco 
17-7 P.H.: 
See Armco 
17W: 332. 
19-9DL: 258. 
300M: 61, 212. 
707 CDA: 266. 
713 Alloy: 135. 
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